Background {#s1}
==========

Practitioners of evidence-based medicine need to know the level of certainty in the evidence they are applying to patient care. Whether they are using recommendations from a clinical practice guideline based on a systematic review of the literature or using the results directly from a systematic review, they need to know how trustworthy the evidence is with regard to the benefits and harms of a treatment or a diagnostic test. This construct is called certainty or quality of evidence. The GRADE (Grading of Recommendation, Assessment, Development and Evaluation) approach is a modern framework for rating the certainty in evidence.[@R1] Using GRADE, randomised controlled trials and observational studies are considered to generate high and low certainty evidence, respectively. This initial grade that is based on study design is modified using several key domains such as the methodological limitations of the studies, indirectness of the evidence to the question at hand, imprecision of estimates, inconsistency of the evidence, and the likelihood of publication bias. A body of evidence about a specific outcome is downgraded or upgraded to a final rating of high, moderate, low or very low. High certainty in evidence means that the investigators are very confident that the effect they found across studies is close to the true effect, and very low means that they have very little confidence in the effect.[@R1]

Often, a single pooled effect estimate from a meta-analysis is available and is used for assessing the certainty in evidence. However, when studies measure outcomes differently or report outcomes in ways that cannot be standardised and meta-analysed, or in situations of urgency, only a narrative synthesis might be available. Consider a systematic review of self-management programmes in patients with chronic obstructive pulmonary disease.[@R2] There were five randomised trials that informed the effect of the intervention on respiratory symptoms. The individual studies presented their results using different tools and measures which precluded pooling. Two trials[@R3] [@R4] used the Borg scale to assess respiratory symptoms. One of these trials[@R3] also presented results for respiratory symptom severity. The third trial[@R5] presented results as the proportion of days rated in patients\' diaries as having mild, moderate or severe respiratory symptoms. The fourth trial[@R6] presented results about mean breathlessness and sputum production scores over 2-week periods and the fifth trial[@R7] presented results as breathlessness, sputum volume and sputum colour during exacerbations. These studies could not be pooled, but the evidence could be summarised narratively. There is some guidance about how to synthesise the effects of interventions narratively.[@R8] Guidance about how to grade certainty in this evidence is needed. A judgement on the certainty in evidence is still required because certainty is a key component of decision-making. Providing decision makers (patients, clinicians and policymakers) with evidence of unknown trustworthiness compromises their ability to transform evidence to action.[@R9] Decision makers would want to know how confident we are in the effect of these programmes to improve respiratory symptoms before offering such programmes to patients with chronic obstructive pulmonary disease.

The approach {#s1a}
------------

We provide suggestions on the use of GRADE to rate the certainty of evidence when a meta-analysis has not been performed, and instead a narrative summary of the effect was provided. The approach leverages the meaning of the constructs that represent GRADE domains to produce judgements on how these constructs affect our certainty. In [table 1](#EBMED2017110668TB1){ref-type="table"}, we explain how the GRADE domains (methodological limitations of the studies or risk of bias, indirectness, imprecision, inconsistency and the likelihood of publication bias) can be applied without a single pooled estimate. Note that this guidance does not address meta-narrative reviews[@R10] (which answer questions about conceptual underpinnings and understanding of a phenomenon) or qualitative systematic reviews[@R14] (which summarise themes from focus groups and interviews); rather, we address evidence synthesis of quantitative estimates of effect not amenable to meta-analysis (and thus summarised narratively).

###### 

Applying the GRADE approach when evidence for an effect is summarised narratively (a meta-analysis is not available)

  GRADE domain                                                                                                                                                  How to apply the GRADE domain to evidence that has been summarised narratively
  ------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Methodological limitations of the studies                                                                                                                     Make a judgement on the risk of bias across studies for an individual outcome. A sensitivity analysis is not possible to determine if the effect changes when studies at high risk of bias are excluded. It is possible to consider the size of a study, its risk of bias and the impact it would have on the summarised effect.
  Indirectness                                                                                                                                                  Make a global judgement on how dissimilar the research evidence is to the clinical question at hand (in terms of population, interventions and outcomes across studies).
  Imprecision                                                                                                                                                   Consider the optimal information size (or the total number of events for binary outcomes and the number of participants in continuous outcomes) across all studies. A threshold of 400 or less is concerning for imprecision.[@R15] Results may also be imprecise when the CIs of all the studies or of the largest studies include no effect and clinically meaningful benefits or harms.
  Inconsistency                                                                                                                                                 Judge inconsistency by evaluating the consistency of the direction and primarily the difference in the magnitude of effects across studies (since statistical measures of heterogeneity are not available). Widely differing estimates of the effects indicate inconsistency.
  Likelihood of publication bias                                                                                                                                Publication bias can be suspected when the body of evidence consists of only small positive studies or when studies are reported in trial registries but not published. Statistical evaluation of publication bias is not possible in this case. Publication bias is more likely if the search of the systematic review is not comprehensive.
  Factors that can raise certainty in evidence: Large effectDose--response gradientPlausible confounders or other biases increase the certainty in the effect   If one of the three domains that can increase certainty in a body of evidence (typically from non-randomised studies) is noted, consider rating up the grade of certainty, particularly if it is noted in the majority of studies.

Example {#s2}
=======

In [table 2](#EBMED2017110668TB2){ref-type="table"}, we again refer to the systematic review of self-management programmes in patients with chronic obstructive pulmonary disease[@R2] and illustrate how we applied the GRADE approach. The outcome of interest in this table is respiratory symptoms which were not pooled in meta-analysis. Evidence derived from five randomised trials showed small to no reductions in respiratory symptoms and was judged to warrant low certainty (rated down for methodological limitations of the included studies and inconsistency). Based on this assessment, decision makers can conclude that self-management programmes may slightly reduce respiratory symptoms. This evidence could also be presented to decision makers in a summary of findings table (typically used in guideline development and generated using GRADEpro which allows narrative summaries of the evidence; <https://gradepro.org>). [Table 3](#EBMED2017110668TB3){ref-type="table"} shows one row of a summary of findings table with explanatory notes. The certainty of evidence in [table 3](#EBMED2017110668TB3){ref-type="table"} summarises the GRADE judgements about the different domains (all detailed in [table 2](#EBMED2017110668TB2){ref-type="table"}) that collectively determined the certainty in evidence for one outcome (respiratory symptoms).

###### 

Illustrative example of rating the certainty in evidence in the absence of a single estimate of effect

  GRADE domain                                Judgement                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               Concerns about certainty domains
  ------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------
  Methodological limitations of the studies   One out of five trials[@R7] had low risk of bias in the three items assessed (sequence generation, allocation concealment and blinding) but it was the smallest study (46 participants). Two other trials (56 and 129 participants)[@R3] [@R5] did not report on any of the risk of bias items; making judgements not possible, which was concerning. The remaining two trials[@R4] [@R6] (235 and 157 participants) explicitly reported lack of blinding, unclear sequence generation and allocation concealment. Therefore, we judged the trials to have serious methodological limitations.                                                                                                                                                                                                                                                                                                                                                                                                                                                          Serious
  Indirectness                                The patients, intervention and comparators in the studies all provide direct evidence to the clinical question at hand. All interventions included an educational component (with some variation in the direct respiratory therapy component). The type and severity of the symptoms (outcome) was assessed using different scales in different trials. We judged the evidence to have no serious indirectness but noted some variability in the intervention and outcome measure.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Not serious
  Imprecision                                 The total number of patients included in all the trials was ∼600. Some trials reported small reductions, and other trials reported 'non-significant results' likely because of enrolling a small number of participants which resulted in wide CIs that included meaningful benefits and no effects. We judged the evidence to have borderline imprecision.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             Not serious, borderline
  Inconsistency                               The direction and magnitude of effect varied across the different trials. Overall the results showed either small reduction in symptoms or no change. Two trials,[@R3] [@R4] showed a small effect on dyspnoea at the 5% level using the Borg scale in favour of self-management education programme. In the third trial,[@R5] they found no significant between-group differences in the proportion of days rated as mild, moderate or severe in their respiratory status in symptom diaries. In the fourth trial,[@R6] no significant between-group differences were seen in mean breathlessness and sputum production scores over 2-week periods. However, small statistically significant differences in mean cough and sputum colour scores were seen in favour of the intervention group. In the fifth trial,[@R7] no significant differences were found between the scores of the intervention and control group during exacerbations (breathlessness, sputum volume and sputum colour). We judged the evidence to have serious inconsistency.   Serious
  Publication bias                            We did not strongly suspect publication bias because both negative and positive trials were published, and the search for studies was comprehensive.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Not suspected

The outcome of interest is respiratory symptoms. Data are derived from a systematic review of self-management programmes in patients with chronic obstructive pulmonary disease.

###### 

Illustrative example of how the summary of findings can be presented to guideline developers

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Outcome                              Effect                                                           Number of participants\   Certainty in the evidence\*
                                                                                                        (studies)                 
  ------------------------------------ ---------------------------------------------------------------- ------------------------- -----------------------------------------------
  Respiratory symptoms\                Most studies showed small reductions in symptoms or no effect.   623\                      LOW†‡\
  Assessed using a variety of scales                                                                    (5 randomised trials)     ⊕⊕OO\
                                                                                                                                  (due to serious risk of bias and imprecision)

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The outcome of interest is respiratory symptoms (for which a single pooled effect estimate was not available and only a narrative synthesis of the evidence was provided).

\*Commonly used symbols to describe certainty in evidence in evidence profiles: high certainty ⊕⊕⊕⊕, moderate certainty ⊕⊕⊕O, low certainty ⊕⊕OO and very low certainty ⊕OOO.

†Serious risk of bias across studies because of unclear or inadequate blinding, sequence generation and allocation concealment.

‡Serious imprecision and inconsistency were considered together as there were small effects, or 'no effects' reported in studies (likely due to wide CIs).

Discussion {#s3}
==========

Evidence-based practice is founded on making decisions using the best available evidence, whether it is based on a pooled single effect estimate, or on a narrative review of the individual studies informing each outcome. Stakeholders require that such evidence is appraised and the certainty in the effect is determined in order to inform decision-making. One of the greatest strengths of the GRADE approach is that it provides a systematic method to assess the certainty in evidence and a transparent documentation of the judgements used to assess the body of evidence. While typically it is thought to only apply to results that have been statistically aggregated, evaluating the certainty of evidence can also be performed when results have been narratively summarised.[@R16] In this setting, some certainty domains can be applied directly. For other domains, we have provided additional guidance in which the meaning and connotation of those domains can be used. Taken together, an overall assessment of the evidence can be determined. Stakeholders engaged in shared decision-making in a patient--physician dyad, in guidelines development, or in public health and policy, can then use the summarised effect and the certainty in the evidence to make informed decisions.
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